We investigate the existence of wage premium due to cultural diversity across US cities. Using census data from 1970 to 1990, we find that at the urban level richer diversity is systematically associated with higher average nominal wages for white US-born males. We measure cultural diversity in a city using the variety of languages spoken by city-residents. While the positive correlation between wages and diversity survives a battery of robustness checks, it seems to be larger once foreign cultures have been assimilated. Finally, instrumental variable estimation hints at causation going from diversity to wages. Comparing real and nominal wages across cities, we interpret these results as evidence that diversity enhances productivity.
Introduction
"Global civilization could never be anything other than the coalition at global levels of cultures, each of them retaining its originality." (Claude Lévi-Strauss) Recent world developments are bringing the issue of cultural diversity to the forefront. Indeed, as argued by Alesina and La Ferrara (2003) : "In a more integrated world, the question of how different people can peacefully interact is the critical problem for the next many decades" (p.29).
From the economic point of view, the question is whether a culturally homogeneous society is more efficient than a culturally diversified one. The answer is not obvious. On the one hand, cultural diversity generates potential costs as it may entail conflicts of preferences, not to mention racism and prejudices, leading to a suboptimal provision of private and public goods (Alesina, Baqir, and Easterly, 1999; Alesina, Baqir, and Hoxby, 2004) . On the other hand, cultural diversity creates potential benefits by increasing the variety of goods, services and skills available for consumption and production (Lazear, 1999a,b; O'Reilly, Williams and Barsade, 1998) . By bringing together complementary skills and alternative approaches to problem solving, it may also boost innovation (Berliant and Fujita, 2003) .
The aim of the present article is to investigate the impact of cultural diversity on the economic life of US cities. Specifically, we tackle the following questions: Is there such a thing as a diversity wage premium in US cities? Do identical workers earn higher or lower wages in urban environments that are identical to others in all respects except their richer cultural diversity? Is the diversity premium associated with different productivity or different consumption amenities?
In so doing, we use data from 160 metropolitan areas for three census years, 1970, 1980 and 1990 . US metropolitan areas represent a natural laboratory to investigate cultural diversity under many respects.
First, the US have a long standing tradition as a favorite immigrant destination from both developed and developing countries. During the period of observation most immigrants have targeted urban rather than rural areas. This has made US cities a 'melting pot' of different cultures within a rather homogeneous institutional framework. Second, the US is arguably the most advanced market economy and the largest fully integrated marketplace. In the US prices reflect preferences and costs better than in any other place.
In particular, in the US people are quite mobile. For instance, census data reveal that 36 per cent of the population moved from one state to another between 1985 and 1990 . As people respond to changes in the local working and living environment, we may expect them to 'vote with their feet' thus seizing (and revealing) consumption and wage gains wherever they arise (Blanchard and Katz, 1992) . Last but not least, the availability and quality of data are better in the US than anywhere else.
We focus on linguistic groups as carriers of cultural identity and on US-born white individuals as our reference group. In other words, we investigate whether and how linguistic diversity affects the wage of USborn white males aged between 40 and 50 years. This has two advantages. First, it avoids composition effects in our dependent variable. Second, it highlights the effects of immigrants on the well-being of the dominant and most integrated group of natives. We choose linguistic diversity as our central explanatory variable because it captures not only the place of birth but also its associated traditions. In addition, language allows us to capture cultural identity beyond the first generation of immigrants. Other dimensions of diversity, such as race and skills, are used as controls.
The effect of diversity on aggregate economic performance has been mainly studied by means of growth regressions using racial fragmentation as the key explanatory variable. At the cross country level, Easterly and Levine (1997) find that, ceteris paribus, in countries characterized by more racial fragmentation income grows less than in more homogeneous ones. Collier and Gunning (1999) explain such behavior in terms of mutual distrust among ethnic groups, which makes it difficult to build social capital and to share productive public goods. However, when comparing countries, institutions do play a role. Collier (2001) finds that democracies are better at coping with ethnic diversity. More generally, Easterly (2001) stresses the importance of good institutions in mitigating the negative impact of diversity on growth. Growth regressions have also been used at the city level, using population growth rather than income growth as dependent variable.
The reason is that people are much more mobile across cities in the same country than across countries so that migration tends to arbitrage out income differences. This approach is due to Glaeser, Scheinkman and Shleifer (1995) who find that racial fragmentation has a positive impact on population growth only when matched by segregation. According to Alesina and La Ferrara (2003) , that may be due to the fact that segregation makes it possible to enjoy the benefits of diversity in production without paying its costs in terms of social conflicts over public goods provision. Florida (2002a,b) argues that segregation is not the only way to fence off social unrest as a consequence of diversity. He shows that tolerant cities, where tolerance is instrumented by the presence of artists, bohemians, and other creative people, are the most active in human capital accumulation and innovation. Finally, several contributions focus on the issue of new immigrants into the US and their effect on native workers (see, e.g. Borjas, 1994 and Card, 1990 and analyze the effects of new immigrants on the locations and wages of native workers. These works reveal a small negative impact of new immigrants on the wages of low-skilled natives.
A different empirical approach to the study of diversity in cities is adopted by Ottaviano and Peri (2004) .
Following Roback (1982) , they develop a model of a multicultural system of open cities that allows them to use the observed variations of wages and rents of US-born workers to identify the nature of the externalities associated with cultural diversity. Their main finding is that, on average, US-born citizens attribute a dominant production amenity value to cultural diversity. The present paper complements our previous work under two respects. First, we propose a more detailed model of the production side of the economy. In so doing, we adapt the set-up by Alesina, Spolaore, and Wacziarg (2000) to design a theoretical model of aggregate production where mobile workers belonging to different cultural groups contribute different services but exchanges among them are hampered by cultural diversity. We find that in such model total factor productivity is positively related to cultural diversity and negatively on the average cultural distance between groups. Thus, differently from Alesina and La Ferrara (2003) , we stress the costs of communication among different groups rather than suboptimal public goods provision as the main cost of diversity. Second, we follow Glaeser and Mare (2001) in netting out and interpreting the impact of diversity on wages in the presence of mobile and heterogeneous workers.
We find evidence in favour of a diversity wage premium: richer diversity is associated with higher white wages, while keeping other factors -such as average schooling and employment -constant. This association, which is both economically and statistically significant, can be interpreted in terms of higher productivity.
As such finding seem to clash with the literature cited above, we investigate in greater detail such superficial incompatibility. This allows us to qualify our results under two respects. On the one hand, we emphasize the different effects of diversity on the private and the public sectors, by showing that the impact of diversity on the provision of public goods is indeed negative as in Alesina, Baqir, and Easterly (1999) as well as Alesina, Baqir, and Hoxby (2004) . On the other hand, we highlight the importance of the adoption of a core of shared norms ('assimilation') for fruitful multicultural interactions, by showing that the impact of recent immigrants on productivity is negative as in Borjas (1994 Borjas ( , 1995 , while overall diversity has a positive effect.
The paper is organized in five sections after the introduction. Section 2 presents the dataset and some descriptive statistics. Section 3 derives the theoretical model that will be used to guide the empirical analysis. This is implemented in section 4, which describes the main regression and a battery of robustness checks.
Section 5 compares our findings with related studies focusing on the provision of public goods and the impact of recent immigrants. Section 6 concludes.
Descriptive Statistics: Cultures in US Cities
We start our analysis of the effect of cultural diversity on wages in US cities by presenting the dataset and some descriptive statistics.
Data on US Cities
Our unit of observation is the Standard Metropolitan Statistical Area (SMSA). Data at SMSA level for the US are available from different sources. We use mostly the Census Public Use Microdata Sample (PUMS) data (1971, 1981 and 1991) that allow for the most detailed analysis when calculating average values and shares across groups. We also include data from the 'County and City Data Book' from several years in order to obtain some aggregate variables such as employment, income, population, spending for local public goods, and some indices of cultural composition. We consider 160 SMSAs that are identified in each of the three census years considered. We have around 1,200,000 individual observations for 1991, 900,000 for 1981, and 500,000 for 1971. We use them to construct aggregate variables and indices at the SMSA level. The reason for focusing on SMSAs is twofold. First, SMSAs constitute closely connected economic units within which interactions are intense. Thus, they seem to fit the theoretical model presented in section 3 in which local services are used to produce the final output. Second, they exhibit a higher degree of linguistic diversity than the rest of the country as new immigrants and their offsprings traditionally settle down in larger cities.
We measure average labor productivity as hourly wage. This is calculated as yearly salary divided by weeks worked in the year, and then by hours worked in the week. Such measure is not contaminated by the variations in labor supply such as the length of the working week. We select working individuals between 16 and 65 years of age as our universe. In order to identify an average city-specific level of wage and estimate its dependence on cultural diversity, we try to minimize the composition effects. Accordingly, we consider a large and homogeneous group within each city, namely the one consisting of white US-born male non-agricultural workers aged between 40 and 50 who are heads of households. The average hourly wage constructed using this procedure for city c, call it w c with c = 1, ..., 160, is neither affected by composition effects nor distorted by potential discriminatory factors (across cultures). In particular, the construction of w c is not affected by the degree of diversity of a city, as it considers only the wage of one (the largest) group.
Cultural diversity is a multidimensional concept. It could stem from different ethnic or linguistic groups but also from different skills or US regional origins. Nonetheless, 'cultural diversity' as it is commonly referred to, mostly involves ethno-linguistic differences. Ethnicity and language, together with religion as a possible third candidate, are probably the most important characteristics for the identification of a sub-group (or sub-culture) within the US. Indeed, especially in the US, most debates about diversity are strongly related to issues such as the 'Latino identity' or the 'Chinese-American Community' (i.e., linguistic grouping). For these reasons we choose measures of linguistic diversity as our favorite empirical correlates of the broader concept of cultural diversity. Measures of diversity in skills, race and regional origins will be used as controls in order to verify the robustness of our results.
The theoretical model of Section 3 suggests a specific index of diversity, stemming from the 'taste of variety' embedded in the aggregate production function (6) : the sum of the population shares of the different groups raised to the power of α. Since in (6) α represents the labor share of aggregate income, we follow common practice by setting α = 0.66 for the US economy. Formally, we define the our own index of linguistic 5 diversity of city c in year t as:
where Lang labels the the variable 'language' and (l c j ) t is the share of the group speaking language j at home in the total population of workers of city c in year t. The index has its minimum value at 1, if all city residents are from the same linguistic group. The more equal the distribution of citizens across groups, the larger is the index.
In order to check that our results do not depend too strongly on the particular form chosen for the diversity indices, however, we also consider a more standard measure of diversity, namely, the so called 'index of fractionalization'. Such index, popularized in cross-country studies by Mauro (1995) and largely used thereafter, captures the probability that two individuals, taken at random from a universe made of different groups, belong to the same group. The index of fractionalization is calculated as 1 minus the Herfindal index of concentration across groups. Formally, we define the fractionalization index of linguistic diversity. of city c in year t as:
This index reaches its maximum value 1 when each individual is in a different group, and its minimum value 0 when all individuals belong to the same group. In addition to its usefulness for robustness checks, fractionalization also allows us to get a feeling of the extent of diversity of US cities by comparing their linguistic diversity with those calculated in cross-country studies. Note that the correlation between the two indices, divLang ct and frac(Lang c,t ), across the 160 SMSA's is about 0.85, which confirms that the two indices are indeed capturing the same features of linguistic diversity across cities. Finally, Figure 1 presents a partial scatterplot of the nominal average wage for year 1990 against the index of linguistic diversity, divLang c1990 . We use the (zero-mean) residuals of nominal wages after controlling for population in the city as city-density could be correlated both with wages and diversity. Figure 1 reveals the presence of a diversity premium: nominal wages are higher in more diverse cities. In particular, the estimated slope of the fitted line is both positive (equal to 5.5) and significant (with a t-statistic of 4.4). To check the robustness of such correlation and to understand its determinants is the objective of the following sections.
Diversity in US Cities

A Model of Multicultural Production
We consider an open system of a large number C of non-overlapping cities, indexed by c = 1, ..., C. There is one factor of production, labor. There are L workers and they are perfectly mobile between and within cities and we call L c the number of workers located in city c. We assume that intercity commuting costs 7 are prohibitive so that for any worker the cities of work and residence coincide. We also ignore intra-city commuting costs, which allows us to focus on the intercity allocations of workers. Workers are differentiated by 'culture' across M groups with L c i measuring the number of residents of city c in group i = 1, ..., M .
Following Glaeser and Mare (2001) , workers belonging to different groups may also differ in terms of their endowments of efficiency units of labor.
Labor Supply
Workers' utility is homothetic and defined over the consumption of a freely tradable good Y as well as over a set of non-tradables produced under constant returns to scale and perfect competition using land as their only input. Landowners are absentee. Since workers are freely mobile, in equilibrium each of them expects to earn the same real wage wherever located:
where w c i is the nominal wage of a typical worker of group i in city c, and P c is the local price index inclusive of traded and non-traded goods.
Groups may differ in terms of efficiency units and we call φ 
where
c is a geometric mean. Similar definitions apply to the other variables in (4) .
Noticing that (3) also implies the equalization of real wages per efficiency unit allows us to write:
which, together with (4), gives:
for all c, c 0 = 1, ..., C. Thus, the free mobility of workers implies that differences in nominal wages across cities are driven by different compositions across groups or different costs of living or both.
To check the relative importance of these two effects we compare the scatterplot of nominal wages in Figure 1 with the analogous plot of real wages in Figure 2 . In each city the corresponding real wage is calculated as the ratio of the nominal wage to the cost of living in 1990, as published quarterly by the American Chamber of Commerce Research Association (ACCRA). As mentioned above, Figure 1 reveals the presence of a diversity premium: nominal wages are higher in more diverse cities. Figure 2 , however, shows that, once we control for the local cost of living, the wage premium disappears: nominal wage differences are exactly matched by local price differences. In fact, a slightly (non significant) negative correlation appears.
Then (5) implies that compositional differences are negligible: the diversity premium is likely not to be the result of omitted ability bias. In what follows, we use this result to simplify the model by neglecting cross-group differences in efficiency units. In particular, we normalize the number of efficiency units per worker to one.
Labor Demand
The production side is modeled by adapting the multi-regional trade model by Alesina, Spolaore, and Wacziarg (2000) . The tradable good Y is produced using an array of differentiated intermediate inputs Final production by group i in city c is given by:
where X c ji denotes the amount of intermediate input produced by group j and used by group i, K c i is physical capital used by group i and A is total factor productivity. Capital is freely mobile within and between cities at rental rate r. Notice that (6) exhibits 'love of variety' in terms of intermediates: it is more productive to spread a given total amount of intermediate consumption across all available inputs than to concentrate that same amount on a single input. The more so the lower the value of α (i.e. the lower the elasticity of substitution between intermediates ε = 1/(1 − α)).
The final good is freely traded both within and between cities. Intermediates are only traded within cities and such trade incurs iceberg transaction costs. Of one unit shipped between groups only a fraction (1 − τ c ) reaches destination. This can be widely interpreted as the resource cost of interaction ('communication') between groups. These costs may depend on the exact identities of the groups living in the city: interactions are likely to be more difficult when the groups of citizens are very different (e.g., Japanese and Italians) than when they are rather homogenous (e.g., Italians and Spanish). The costs of interaction may also depend on the time from arrival of the different cohorts of immigrants: interactions are likely to be easier when groups have had enough time to assimilate a common set of norms and habits from the host society. We will come back to these points in the empirical analysis.
Let P Y be the price of the final good and let this good be the numeraire (hence P Y = 1). Call P 
Since the mill price of an intermediate has to be the same whatever the buyer, we have P
by (7) and (8), the ratio of within-group to between-group shipments can be written as:
This result can be used to substitute for Z c ji in the resource constraint for group j's specific resource:
which can then be solved for within-group shipments:
is the total capital stock in the city. By (9) , the associated between-groups shipments are then:
Recalling that X c ji = (1 − τ c )Z c ji and plugging (11) as well as (12) into (6) yields the group i's final output:
By summing up across all groups, we get the total output of the city
Profit maximization then implies that the average wage in city c equals:
j is the share of citizens belonging to group j. Equation (14) can be taken in logarithm to yield:
This is our estimating equation, which implies that, due to love of variety in final production, the wage should be higher in cities that, ceteris paribus, have: (i) a more balanced distribution across groups; (ii) lower costs of interaction.
Note that
¢ α is the theoretical measure of diversity underpinning the use of (1) as explanatory variable. As pointed out by Ottaviano and Peri (2004) in the wake of Roback (1982) , the sign of its estimated coefficient in single-equation regressions such as (15) should be interpreted with great care. The reason is that a positive coefficient is compatible with two very different stories. On the one hand, it could reflect a positive impact of diversity on productivity: workers are more productive in multi-cultural environments.
On the other hand, it could reflect a negative impact of diversity on utility: workers dislike multi-cultural environments, so they ask for monetary compensation if they have to cope. Nonetheless, Figure 1 and 2 make us favor the first story. The reason is that the variations in the ACCRA cost of living across cities are essentially driven by the price differentials of non-trade goods, most notably land rents. Figure 1 shows that nominal wages are higher in more diverse cities. Figure 2 shows that the costs of living are equally higher in more diverse cities. Higher wages and higher prices of non-tradables are compatible with a positive correlation between diversity and productivity but incompatible with a negative correlation between diversity and utility: nobody would ever pay more in order to reside in a place she happens to dislike. Hence, when estimating various versions of (15), we will interpret the eventual finding of positive and significant coefficients 11 for our diversity measures as evidence of positive association between diversity and urban productivity.
Effects of Diversity in US Cities
We now turn to the estimation of the effects of diversity on cities' average wages using panel regression techniques. In so doing, we will address several econometric issues. In particular, we will check that our results are robust to potential omitted variable bias as well as to potential endogeneity bias. Finally we will qualify and compare our findings with reference to the existing literature.
Basic Regressions
Our basic regression analyzes the impact of diversity on the average wage using a panel of the 160 SMSAs in three census years (1970, 1980 and 1990) . We control for 160 city fixed effects, α c , and for year dummies, β t . Therefore, we identify the effect of diversity on productivity by exploiting only the within-city variation over time. In each specification we also control for the average level of schooling of workers, the share of White, and the share of college-educated workers in the city. Based on the theoretical model presented in section 3, our basic estimating equation is:
ln(w c,t ) = α c + β t + γ 1 (s c,t ) + γ 2 (white c,t ) + γ 3 (college c,t ) ( 1 6 )
where, on the left hand side, the dependent variable ln(w c,t ) is the log of the average hourly wage of white US born males between 40 and 50 years of age (see Section 2.1 for details). On the right hand side, s c,t
is average schooling of white US born males 40 to 50 years old in city c in year t, white c,t and college c,t are the share of white workers and the share of college-educated workers in the city, Lang diversity c,t is the index of linguistic diversity measured as either (1) or (2). The city fixed effects control for permanent differences across cities (such as size, location, proximity to the coast and to the US borders), while the time effects control for common national trends. The average years of schooling, s c,t , control for returns to human capital while the shares of white and college-educated workers control for composition characteristics of the city.
We estimate few variations of equation (16) . The results are reported in Table 3 . Columns I to III report the results obtaining by using the diversity index divLang ct as the measure of linguistic diversity;
Column IV to VI report the results of otherwise identical specifications that uses the fractionalization index frac(Lang c,t ) instead. Our very first specification (Column I) shows the estimates from a pooled OLS regression without city fixed effects. This specification simply shows that, even after controlling for average schooling, for the share of white workers, and for the share of college graduates, the average wage levels of white US-born workers are still positively correlated with linguistic diversity across cities. The coefficient is both significant and large. As the standard deviation of the linguistic diversity index is 0.30, the estimated coefficient implies that two cities with a difference of one standard deviation in their linguistic diversity have a 15 per cent difference in their average wages. Controlling for city fixed effects, in Column II, and for city-size, as captured by log(employment), in Column III, does not change much the estimated coefficient, which remains close to 0.4. Similarly, using the linguistic fractionalization index as measure of linguistic diversity, we still get a positive and significant coefficient. As the standard deviation of frac(Lang c,t ) in the sample is about 0.20, the quantitative effect of increasing fractionalization by one standard deviation is also a 15-to-20 per cent increase in the average wage of our reference group. The other variables included have the expected impacts. Returns to schooling are estimated around 6 per cent and the share of white population has a positive and significant effect. Nevertheless, once we control for average schooling, the share of college-graduates does not have any significant effect on the average wage.
Other forms of Diversity
The regressions in Table 4 test the robustness of the effect of linguistic diversity when other measures of diversity are introduced. Cultural diversity may simply be a proxy of skill diversity, or may be correlated with diversity of races so that the correlation found above may be the result of an omitted variable.
To test that linguistic diversity has a direct correlation to average wages, we control for fractionalization along the dimensions of skills, state of birth, and race. Columns I and IV include a fractionalization index calculated on four skill groups identified in terms of schooling achievements. The groups are high school dropouts, high school graduates, college dropouts and college graduates. While skill diversity seem to have a negative impact on the wage, the impact of linguistic diversity is still positive and significant. The negative impact of skills dispersion after controlling for average schooling can be interpreted as a sign of decreasing returns to skills: it is better to have workers at the mean level of skills than dispersed skill levels around it.
Columns II and V add a measure of fractionalization based on the state of birth of urban workers. If the benefit to productivity simply came from having workers from different origins, or if it were caused by a reverse connection between high productivity and immigration in the city from other states, the coefficient of state-of-birth fractionalization should be positive. However, it turns out to be insignificant and very small.
Finally, we add an index of racial fractionalization in Columns III and VI. 1 This index is introduced 1 The index is constructed including the following 'ethnic groups': White, Black, Native American, Japanese, Chinese,
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mainly to check whether cities actually benefit from cultural diversity per se rather than from some sort of generic 'tolerance' for diversity. This last hypothesis is advanced in a series of paper by Florida 2002 (a,b) and focuses on cultural tolerance as a catalyst for innovation and creativity. While linguistic diversity is still significant after including racial diversity, this last variable has itself a positive impact on the wage.
Recall, however, that we are controlling for the share of white people, so higher diversity essentially means a smaller black community relative to the other minorities. Therefore, the positive effect of racial diversity may be simply capturing the negative effect of a larger share of black citizens. For our purposes, however, what matters is that the effect of linguistic diversity remains significant and positive also after adding this control. (1) reports the coefficient estimate on diversity in the basic regression. Specification (2) uses total income per capita, rather than wages, as dependent variable. The reason is that our theoretical model implies that the aggregate output of a city Y c , and not only its average wage, should positively depend on diversity. Using personal income, the impact of diversity, while somewhat smaller, is still positive and significant. This could be due to the fact that personal income is a noisier measure of local economic conditions as it also includes capital income possibly earned from investment anywhere in the country.
Robustness Checks
Specification ( between the former pair may bring higher benefits from diversity as well as higher communication costs.
The estimated coefficient for linguistic diversity measured using the above large groups is both positive and highly significant. The exact value (0.53) is somewhat higher than the one in the basic specification: diversity across large groups seem to matter more.
Specification (4) controls for a 'weaker' form of cultural belonging, that is, the ancestry of individuals.
People may have different relevant characteristics not only because they are from different countries but also because their ancestors and traditions are. Including the ancestry control does not change the impact of linguistic diversity. Moreover, the ancestral diversity coefficient (not reported) is not significant. Specification differences arise.
The last Specification (6) in Table 5 addresses the issue of the potential endogeneity of linguistic diversity:
richer linguistic diversity may be the consequence rather than the cause of higher average wage. Indeed, fast growing cities may attract more people from outside, among them more foreign-born, so they end up with larger linguistic diversity. Short of a randomized experiment, it is hard to rule out this channel completely.
One way to reduce the endogeneity bias is to resort to instrumental variable estimation. Specifically, we consider growth in wages as our dependent variable and growth in linguistic diversity as our key explanatory variable. Then we instrument the latter using the distance of each city from the international borders, from the coast, as well as from New York and Los Angeles as the main ports of entry into the US. The underlying idea is that, during the period from 1970 to 1990, the US have experienced a large increase in immigrants for reasons that are exogenous to any particular city characteristics. Just for a geographic accident, cities closer to the coast, the border or the main ports of entries have received a larger inflow of those immigrants.
Presumably, these distances have no direct impact on productivity. Being exogenous to the productivity shocks of the period of observation, they can be used as instrumental variables. The full set of instruments explains about 20 per cent of the variation in linguistic diversity. Specification (6) shows that the positive correlation between linguistic diversity and wages survives the IV procedure.
To sum up, the positive correlation between wages and diversity across US cities survives a whole battery of robustness checks. Instrumental variable estimation support the view that the direction of causation goes from diversity to wages. The theoretical model allows us to describe such effect as cultural diversity boosting productivity.
Public Goods and Recent Immigrants
The last two subsections of this empirical analysis are devoted to clarifying and qualifying our previous results. In particular, we begin by reconciling our findings of a positive effect of linguistic diversity on productivity with previous studies that found a negative association of ethnic diversity with other measures of economic performance such as the provision of public goods. We then show that our findings are not incompatible with studies that identify a small negative impact of new immigrants on the wages of natives.
Public Goods
A recently developed strand of research analyzes the effect of racial heterogeneity on local policies, particularly policies that involve redistribution (see, e.g., Alesina and La Ferrara, 2003 , for a survey). The idea is that communities with a higher degree of ethnic fragmentation are less willing to pool their resources for public goods provision. Intuitively, in the presence of higher fragmentation each ethnic group cares less about the benefit to the other ethnic groups. Such problem materializes in the underprovision of public goods because individuals do not pay the marginal cost of a service. In the case of well defined markets, where people pay the marginal cost of the service they use, there is no harm in having heterogeneous agents. This is why we did not consider such an effect in our model. Here, however, we want to make sure that our data are consistent with previous works showing ethnic fragmentation to be harmful for the local provision of public goods, especially education (see, Alesina, Baqir, and Easterly, 1999; Alesina, Baqir, and Hoxby, 2004) . Table 6 considers whether the racial diversity of a city reduces its per capita spending for local public services after we controlling for the local level of income, the local level of education, and the city size. Again, we consider a panel estimation with city and time fixed-effects. Column I shows the impacts of linguistic and racial diversities on local spending per capita. Consistently with the existing literature, racial diversity has a negative impact. Linguistic diversity, however, has no impact whatsoever. Column II and III report the impacts of diversity on the provision of local public goods. In particular, they show that racial diversity decreases the expenditures in public education, thus confirming the findings of Alesina, Baqir, and Easterly (1999) . Racial diversity also increases the expenditures in police and security, which supports the idea that ethnic diversity may generate social unrest and more need for policing. As to linguistic diversity, its effect on both variables is not significant. Thus, linguistic diversity seems to maintain its overall positive productive impact with no discernible effect on public good provision.
Recent Immigrants
Our study reveals a positive effect of linguistic diversity on the average wage at the city level. However, existing studies on immigration to the US find a moderate negative effect of inflows of immigrants on the wages of the natives (Borjas, 1994 and . Such studies mostly concentrate on low-skilled wages, whereas we consider the average wage of US born workers. Nevertheless, our positive effect may seem at odds with this literature.
Those apparently conflicting findings can be reconciled. Our definition of linguistic diversity is based on the language people speak at home. That may comprise not only new immigrants but also long-time foreign-born residents and second generation immigrants as long as linguistic identity is maintained (which is quite common for some groups). Under this respect, our theoretical model can be used to explain the different results one gets when only new immigrants are considered. In particular, as discussed in Section 3,  interactions are likely to be easier when groups have had enough time to assimilate a common set of norms and habits from the host society. This implies that the costs of interaction (τ ) between the groups of city dwellers may depend on the arrival time of the different cohorts of immigrants. Accordingly, in each city the gradual assimilation of old cohorts and the arrival of new ones change its τ through time, which is not captured by the city fixed effects. If such an 'assimilation effect' were relevant, we should observe a negative impact of the share of new immigrants in a city on its average wage, while linguistic diversity (due to both first and older generation of immigrants) should maintain its positive impact.
In each year we define as 'new immigrants' the foreign-born immigrated into the US within the previous five years, the reason being that the census PUMS in 1970 and 1990 report the place of residence of individuals five years earlier. The share of new immigrants in each city is then included in our regressions as additional control. The corresponding results are reported in Table7. Column I shows the OLS estimates in differences whereas Columns II and III report the instrumental variable estimates. As in the previous section, our instruments are the distances to the border, to the coast, and to N.Y. and L.A.. We use them as proxies of the changes in both new immigrants and linguistic diversity. Since we consider a twenty-year interval, the changes in linguistic diversity not controlled for by the changes in new immigrants are due to the changes in the number of 'old immigrants' (i.e. those who have entered the US for more than five years earlier). While linguistic diversity has still a significant and positive effect on wages, the share of new immigrants has an insignificant (almost significant in one instrumental variable estimation) negative effect on wages. Overall, our findings support the 'assimilation effect' hypothesis. Cities may face some initial costs in coping with cultural diversity: the effect of new immigrants on local wages is small and possibly slightly negative. However, once the initial costs of assimilation are incurred, the benefits of diversity for productivity materialize.
Conclusions
We have investigated whether immigrants into the US contribute to the economic prosperity of their host cities through the cultural diversity they bring. In particular, we have studied the effect of cultural diversity on the wages of the native population. We started with no obvious a priori. On the production side, if different cultures contribute different skills and expertise in producing goods and services, cultural diversity may enhance productivity. However, difficulties in integration and communication across different groups of citizens may harm aggregate productivity. On the consumption side, cultural diversity may increase the variety of available goods and services. At the same time, however, heterogenous preferences may trigger social conflicts on the provision of public goods.
By studying 160 US SMAs in the period 1970-1990, we have found a significant and robust positive correlation between cultural diversity increases and the wages of white US-born workers. By comparing the distributions of wages and costs of living across US cities, we have argued that such correlation is compatible only with a dominant positive correlation between productivity and diversity. Moreover, instrumental variable estimation supports the idea of causation going from the latter to the former. To the best of our knowledge, these results are new.
We have finally qualified our findings under two respects. First, our data agree with previous studies in that ethnic diversity is found to be bad for the provision of local public goods as more diverse societies are less willing to pool resources for collective purposes. Second, our analysis points out that the benefits from immigrants who have integrated (i.e. have been in the US for a longer period of time) are larger than those from new immigrants. This suggests that integration and assimilation may be prerequisites for reaping the gains of cultural diversity.
Data Appendix
The data on ethnic and linguistic composition of Cities have been obtained from the 1970-1990 Public Use
Microdata Sample of the US Census. We selected all people in working age in each year and we identified the city where they lived using the SMSA code for 1980 and 1990, while in 1970 we used the county group code to identify the metropolitan area. We used the variable "Language Spoken in the Home" in order to identify the linguistic identity of the person. We construct groups that can be kept homogenous across census years. The linguistic groups that we identify are the following: English, Scandinavian, Dutch, French, Celtic, German, Polish, Czech, Slovac, African language, Russian, Rumanian, Indo-European, Hungarian, Yiddish, Greek, Italian, Spanish, Portuguese, Chinese, Arabic, Albanian, Persian, Hindi, Hebrew, EastSoutheast Asian, Filipino, American Indian, Other languages. Once we have grouped people in racial we use the shares of each group within a city in our sample as measure of the share of the population in that city belonging to that group. In Table 4 we use the following racial groups to construct racial fractionalization:
white, black, native American, Japanese, Chinese, Filipino, Hawaiian, Korean, others. In table 5 we use the following 15 groups of Ancestry for white people: Dutch, English, French, German, Greek, Hungarian, Irish, Italian, Norwegian, Polish, Portuguese, Russian, Scottish, Swedish, Ukrainian.
We use the Variable "Salary and Wage" to measure the yearly wage income and we divide that by the number of weeks worked in a year and then by the number of hours worker in a week in order to obtain the hourly wage. We transform the wage in real terms by deflating it for the GDP deflator. The data on total city employment are from the "County and City Databook" and measure the total non-farm employment in the metropolitan area.
The list of metropolitan areas used in our study is reported in the following All Regressions include time dummies, city fixed effects average schooling, share of whites, share of college graduates and ln(Employment) as controls. Dependent Variable : ln average hourly wage of white males 40-50 years in 1990 U.S. $. Reported is the coefficient on the Diversity index Div(Lang). In parenthesis Heteroskedasticity-Robust Standard Errors * significant at 5%.
(1) Basic Regression, as in Column III of Table 3 (2) Using ln(personal income) in 1990 US $ as dependent variable rather than ln(wage) (3) Grouping linguistic groups into larger "cultural groups" based on the proximity of the countries of origin of the language. Groups are listed in the Appendix (4) Including the diversity of origin of ancestors (parents). This variable is available for 1980 and 1990 only (5) Including ln(Population) as a control, rather than ln(Employment). (6) Using instrumental variable for linguistic diversity. The instruments used are distance from the coast, distance from the border and distance from New York and Los Angeles, the largest port of entries in the U.S. In the first stage regression (not reported) the IV explain 20% of the variance of linguistic diversity 
